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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 ,This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed explanation of a design] 
[0001] 

[Industrial Application] 

This design is related with a stepping motor equipped with Rota of an inductor form. 
[0002] 

[Description of the Prior Art] 

Drawing 6 shows the conventional stepping motor and one in the said drawing is a motor frame which 
consists of a frame main part 2 and a frame end plate 3 prepared by plugging up opening of this main 
part 2. While the cylindrical shape-like stator 4 is built in, it is located inside this stator 4 and Rota 5 of 
an inductor form is attached in this motor frame 1. Rota 5 is equipped with the axis of rotation 8 which 
penetrated the bearing 6 and 7 fixed to the frame main part 2 and the frame end plate 3, respectively, and 
was supported by these free [ rotation ], the permanent magnet 9 supported by this axis of rotation 8, and 
the inductors 10 and 11 of the couple which pinched this magnet 9 from the ends, and was supported by 
the axis of rotation 8 as shown in drawin g 5 and drawing 6 . In addition, as for the inside 12 and 13 of 
drawing 5 and drawing 6 , the spacer which fitted into the axis of rotation 8, and 14 show the washer 
which fitted into the axis of rotation 8. 
[0003] 

Inductors 10 and 1 1 are formed in the disk sections 10a and 11a and these peripheries from the magnetic 
pole gear teeth 10b and 1 lb of a large number bent separately, respectively. Magnetic pole gear-tooth 
10b and both 1 lb enter alternately, and these inductors 10 and 1 1 are combined with the permanent 
magnet 9, as it is prepared respectively in contact with the ends side of the permanent magnet 9 
magnetized in the thickness direction while making the shape of a cylinder, and it shows the disk 
sections 10a and 1 la to drawing 7 . Therefore, in much magnetic pole gear-tooth 10b of one inductor 10, 
the polarity of the end of a permanent magnet 9, for example, the south pole, appears, and the polarity of 
the other end of a permanent magnet 9, for example, N pole, appears in much magnetic pole gear-tooth 
1 lb of the inductor 1 1 of another side. 
[0004] 

Such inductor form Rota 5 is equivalent to Rota where the south pole which is magnetized from the 
direction outside of a path of this magnet, and is prolonged in the shaft orientations of the 
aforementioned magnet, and N pole were established in the periphery section of the cylindrical shape 
magnet supported by the axis of rotation by tums at the hoop direction. Therefore, Rota 5 can be rotated 
with excitation of the aforementioned stator 4 by the magnetism committed between the magnetic pole 
of this stator 4, and the magnetic pole gear teeth 10b and 1 lb of Rota 5. 
[0005] 

[Problem(s) to be Solved by the Device] 

However, the conventional stepping motor using Rota 5 of the aforementioned composition needs to 
lengthen the magnetic pole gear teeth 10b and 1 lb, in order to make these magnetic pole gear teeth 10b 
and 1 lb counter effective in the magnetic pole gear tooth of a stator 4, since the inductors 10 and 1 1 of 
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the couple of the Rota 5 are formed with the magnetic metal plate of one sheet, respectively. What, has 
large the shaft-orientations length, i.e., thickness, had to be used for the permanent magnet 9 pinched 
between disk section 10a of inductors 10 and 11, and 1 la in connection with it. 
[0006] 

Therefore, while there was a problem that the inertia of Rota 5 was large, greatly [ the weight of Rota 5 ] 
therefore, there was a problem that the cost which a permanent magnet 9 takes was high, as a result 
became the hindrance of low-cost-izing of a motor. And like previous statement, since the length of the 
magnetic pole gear teeth 10b and 1 lb was long, based on dispersion in such bending precision, the 
influence of**** 10b and 1 lb to the size of the air gap formed between the periphery of Rota 5 and the 
inner circumference of a stator 4 was large, therefore there was a problem that it was difficult to manage 
the precision of the aforementioned air gap to a predetermined value. 
[0007] 

The purpose of this design can aim at a cost cut, and is to obtain the stepping motor which can manage 
the air gap between Rota and a stator easily moreover while it is lightweight and can make inertia of 
Rota small. 
[0008] 

[Means for Solving the Problem] 

The permanent magnet with which this design was magnetized in the thickness direction, and the 
inductor of the couple which pinches this magnet from the thickness direction ends. In order to be 
applied to a stepping motor equipped with inductor form Rota with the axis of rotation which penetrates 
the inductor of the aforementioned permanent magnet and a couple, and supports these and to attain the 
aforementioned purpose The inductor of the aforementioned couple is formed in the periphery of the 
disk section, respectively with the inside inductor board and outside inductor board with which many 
magnetic pole gear teeth were bent. While these inside-and-outside both the inductor board contacts the 
disk section comrade, make the aforementioned magnetic pole gear tooth follow a retrose mutually, and 
it is connected. And the magnetic pole gear tooth which carried out phase continuation is made to enter 
alternately, the inductor of the aforementioned couple is arranged, and the aforementioned permanent 
magnet is ****(ed) between the disk sections of the inductor of the aforementioned couple. 
[0009] 
[Function] 

In the above-mentioned composition, since inside-and-outside both the inductor board was connected, 
the inductor of a couple was formed, respectively and the magnetic pole gear tooth of both [ these ] the 
inductor board was made to follow a retrose mutually, it is securable with the magnetic pole gear tooth 
with which inside-and-outside both the inductor board carried out phase continuation of the magnetic 
pole gear tooth of the required length which counters the inside of a stator. Moreover, since the disk 
section of inside-and-outside both the inductor board is arranged in the mid-position of the sum total 
length of the magnetic pole gear tooth which continued by the aforementioned composition and these 
can be brought close mutually, thickness of the permanent magnet pinched between the disk sections of 
the inductor of a couple according to the approach can be made thin. Furthermore, since the length of the 
magnetic pole gear tooth of inside-and-outside both the inductor board can be shortened by the 
aforementioned composition, respectively, influence by dispersion in the bending precision of the 
magnetic pole gear tooth of inside-and-outside both the inductor board to the air gap between Rota and a 
stator can be made small. 
[0010] 
[Example] 

Hereafter, with reference to drawin g 4 , one example of this design is explained from drawmg 1 . [001 1] 
drawing 2 shows the composition of the whole stepping motor conceming one example of this design — 
it is a notch side elevation in part, and 21 in the said drawing is a motor frame made from a steel plate 
This frame 21 is formed from the cylinder-like-object-with-base-like frame main part 22 with which 
opening of the end was carried out, and the frame end plate 23 prepared by plugging up opening of this 
main part 22. The caulking stop of the frame end plate 23 is carried out to the opening edge of the frame 
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main part 22, and it has anchoring section 23a of the couple which projects to the direction outside of a 
path respectively through crevice 22a of the couple prepared in the opening edge of the frame main part 
22. these anchoring section 23a ~ respectively - fixation ~ the hole 24 is formed, and this stepping 
motor is attached and fixed to the motor fixed part of a device through the screw thread which passes 
along this 
[0012] 

The stator 25 is built in the motor frame 21. A stator 25 is equipped with 2 sets of coils 29 wound 
around the winding-drum sections 28a and 28b of the bobbin 28 made of synthetic resin which 
embedded these parts, and the bobbin 28 formed corresponding to the magnetic pole yokes 26 and 27 of 
aforementioned each class, respectively while it equips an inner circumference edge with 2 sets of two 
or more edge magnetic pole yokes 26 and central magnetic pole yokes 27 which come to bend **** 26a 
and 27a for every predetermined interval. Both the central magnetic pole yoke 27 contacts mutually the 
ring-like section with which the **** 27a is connected, and is prepared. While **** 26a and 27a which 
make the shape of a ctenidium have entered alternately, these are exposed to the inner skin of a stator 25 
flat-tapped. In the periphery end face of each of those magnetic pole yokes 26 and 27, this stator 25 is 
contained in the frame main part 22, where the inside of the peripheral wall of the frame main part 22 is 
touched. 
[0013] 

In addition, the bobbin 28 of this stator 25 has the lead-wire connection (neither is illustrated) in which 
the terminal pin (not shown) which the terminal section of a coil 29 connects was implanted, the lead- 
wire cash-drawer slot which was established in the peripheral wall of the frame main part 22 and which 
is not illustrated lets this connection pass, and external lead wire is connected to the aforementioned 
terminal pin. 
[0014] 

Bearing 30 is being fixed to the bottom wall center section and the center section of the frame end plate 
23 of the frame main part 22, respectively, and these bearing 30 is supported free [ rotation of inductor 
type Rota 31 arranged inside a stator 25 ]. 
[0015] 

As shown in drawing 1 , Rota 3 1 is equipped with the axis of rotation 34 which penetrates a permanent 
magnet 32, the inductors 33 A and 33B of the couple which pinches this magnet 32 from the thickness 
direction ends, and the aforementioned permanent magnet 32 and the inductors 33A and 33B of a 
couple, and supports these, the spacer 35 of a couple, and a washer 36, and is formed. 
[0016] 

In detail, the permanent magnet 32 is magnetized in the thickness direction so that the south pole may 
appear in the other end, and has fitted into the axis of rotation 34 while N pole appears the shape of a 
ring in nothing and its thickness direction end. 
[0017] 

It connects and one inductor 33 A is formed, as are shown in drawing 4 (A) and inside inductor board 
37A and outside inductor board 38A are shown in draw ing 4 (B). Inside inductor board 37A is the 
composition of having formed the concave 39 in it between these magnetic pole gear- tooth 37Ab(s), 
respectively while bending much magnetic pole gear-tooth 37Ab(s) to the periphery of disk section 
37Aa right-angled. Similarly, while outside inductor board 38A also bends much magnetic pole gear- 
tooth 38Ab(s) right-angled to the periphery of disk section 38Aa, it is the composition of having formed 
the concave 39 between these magnetic pole gear-tooth 38Ab(s), respectively, while the number of 
magnetic pole gear-tooth 37 Ab and magnetic pole gear-tooth 38Ab(s), width of face, and a pitch are 
equal respectively — the length of magnetic pole gear-tooth 37Ab — the length of magnetic pole gear- 
tooth 38Ab - for example, it is formed for a long time And these inside-and-outside both the inductor 
boards 37A and 38 A are assembled by connecting overlapping disk section 37Aa(s) and 38Aa by 
welding etc. while they make the magnetic pole gear-tooth 37Ab and 38Ab follow a retrose mutually. 
[0018] 

The composition of inductor 33B of another side is the same as that of the aforementioned inductor 33A. 
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That is, inside inductor board 37B is the composition of having formed the concave 39 in it between 
these magnetic pole gear-tooth 37Bb(s), respectively while bending much magnetic pole gear-tooth 
37Bb(s) to the periphery of disk section 37Ba right-angled as shown in draw ing 1 . Similarly, while 
outside inductor board 38B also bends much magnetic pole gear- tooth 38Bb(s) right-angled to the 
periphery of disk section 38Ba, it is the composition of having formed the concave 39 between these 
magnetic pole gear-tooth 38Bb(s), respectively, while the number of magnetic pole gear-tooth 37Bb and 
magnetic pole gear-tooth 38Bb(s), width of face, and a pitch are equal respectively — the length of 
magnetic pole gear-tooth 37Bb — the length of magnetic pole gear-tooth 38Bb — for example, it is 
formed for a long time And these inside-and-outside both the inductor boards 37B and 38B are 
assembled by connecting overlapping disk section 37Ba(s) and 38Ba by welding etc. while they make 
the magnetic pole gear-tooth 37Bb and 38Bb follow a retrose mutually. 
[0019] 

The inductors 33 A and 33B of these couples are pressed fit in the axis of rotation 34 as the inside 
inductors 37A and 37B counter, and they are pinching the aforementioned permanent magnet 32 from 
the ends between disk section 37Aa of these inductors 33A and 33B, and 37Ba. Through the 
aforementioned concave 39, magnetic pole gear-tooth 37Ab in which one inductor 33 A carried out 
phase continuation, 38Ab, and magnetic pole gear-tooth 37Bb in which inductor 33B of another side 
carried out phase continuation and 38Bb enter alternately, and are arranged by arrangement of such 
inductors 33A and 33B of a couple. 
[0020] 

Therefore, magnetic pole gear-tooth 37Ab and 38Ab in which inductor 33A carried out phase 
continuation as while showed drawing j , It is installed every other in magnetic pole gear-tooth 37Bb in 
which inductor 33B of another side carried out phase continuation, and 38Bb. While was close to the 
end of a permanent magnet 32, and to magnetic pole gear-tooth 37Ab in which inductor 33A carried out 
phase continuation, and 38Ab The polarity same to magnetic pole gear-tooth 37Bb in which inductor 
33B of another side which the same polarity (for example, south pole) as the aforementioned end 
appeared, and was close to the other end of a permanent magnet 32 carried out phase continuation, and 
38Bb as the aforementioned other end (for example, N very) 
******** — it is like 
[0021] 

While it is somewhat shorter than the thickness of the aforementioned stator 25, few air gaps are 
prepared in **** 26a and 27a of this stator 25 among these, and opposite arrangement of the sum total 
length (namely, the length of the actual magnetic pole of Rota 31) of these magnetic pole gear-tooth' 
37Ab(s) that carried out phase continuation, 38Ab and 37Bb(s), and 38Bb is carried out. 
[0022] 

In addition, while one side of the spacers 35 of the aforementioned couple fitted into the axis of rotation 
34 in contact with disk section 38Aa of inductor 33A and another side has fitted into the axis of rotation 
34 in contact with disk section 38Ba of inductor 33B, the washer 36 is infixed between a spacer 35 and 
bearing 30, and positioning of the inductors 33A and 33B of the permanent magnet 32 and couple to the 
axis of rotation 34 is made by these. 
[0023] 

The inductors 33A and 33B of the couple which Rota 31 of the stepping motor of the aforementioned 
composition had Connect inside-and-outside both the inductor boards 37A, 38A, 37B, and 38B, 
respectively, and it is formed. Magnetic pole gear-tooth 37Ab of both [ these ] the inductor boards 3 7 A, 
38A, 37B, and 38B, 38Ab, Magnetic pole gear-tooth 37Ab, 38Ab which these-continued since 37Bb(s) 
and 38Bb were made to follow a retrose mutually, 37Bb(s) and 38Bb are made to counter the inside of a 
stator 25, and the magnetic pole of the required length of Rota 31 according to the thickness of this 
stator 25 can be secured by magnetic pole gear-tooth 37Ab in which inside-and-outside both inductor 
board 37A, 38AB, and 37B and 38B carried out phase continuation, 38Ab, 37Bb, and 38Bb. 
[0024] 

Rota 31 of the inductor type of such composition is equivalent to Rota where the south pole which is 
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magnetized from [ of this magnet ] a path and is prolonged in the shaft orientations of the 
aforementioned magnet, and N pole were established in the periphery section of the cylindrical shape 
magnet supported by the axis of rotation by turns at the hoop direction. Therefore, Rota 31 can be 
rotated with excitation of the aforementioned stator 25 by the magnetism committed between magnetic 
pole gear-tooth 37Ab which carried out phase continuation in **** 26a and 27a of this stator 25, and 
Rota 31, 38Ab, 37Bb, and 38Bb, 
[0025] 

And magnetic pole gear-tooth 37Ab, 38Ab by which phase continuation was carried out in the 
composition of aforementioned Rota 31, To the mid-position of the sum total length of 37Bb(s) and 
38Bb, inside-and-outside both the inductor boards 37A and 38A, Disk section 37Aa of 37B and 38B, 
38 Aa, 37Ba, and 38Ba are arranged, and disk section 37Aa of one inductor 33 A, 38Aa, and disk section 
37Ba of inductor 33B of another side and 38Ba approach mutually. Therefore, according to approach of 
these disk section 37Aa, 38Aa, 37Ba, and 38Ba, thickness of the permanent magnet 32 pinched between 
inductor 33 A of a couple and 33B can be made thin. Therefore, while a permanent magnet 32, as a result 
Rota 31 become lightweight and being able to aim at the cost cut of this Rota 31, with the 
aforementioned lightweight-izing, inertia becomes small and startability etc. is improvable. 
[0026] 

Furthermore, the magnetic pole of Rota 31 which counters the inner skin of a stator 25 does not have the 
single folding length which is equal to the thickness of a stator 25, and is constituted by magnetic pole 
gear-tooth 37Ab by which phase continuation was earned out, 38Ab, 37Bb, and 38Bb, and since the 
thickness of a stator 25 carries out an abbreviation even match, the continuous length can shorten the 
bent length of magnetic pole gear-tooth 37Ab, 38Ab, 37Bb, and 38Bb, respectively. Therefore, even if 
the bending precision of magnetic pole gear-tooth 37Ab of inside-and-outside both the inductor boards 
33A and 33B, 38Ab, 37Bb, and 38Bb varies, influence to the air gap between Rota 31 and a stator 25 
can be made small. Therefore, an air gap can be managed easily and the quality of a stepping motor can 
be held uniformly. 
[0027] 

In addition, since the permanent magnet 32 of Rota 31 of the aforementioned inductor type is 
magnetized from thickness like previous statement, when the distance between a pole and the center of 
the south pole and N pole, i.e., a pole pitch, is narrow, even if it sets, it is not necessary to make a 
magnetization yoke small according to it. Therefore, while there is no difficulty on manufacture of a 
magnetization yoke, it can magnetize easily. 
[0028] 

And the depth of the magnetization to the cylindrical shape magnet supported by the axis of rotation 
decreases, and the amount of total magnetic flux of whole Rota decreases, so that a magnetization yoke 
becomes small, in carrying out magnetization from the direction outside of a path, in order to make a 
magnetic pole on the periphery of Rota. However, since aforementioned Rota 31 has adopted the 
permanent magnet 32 magnetized from thickness unlike this, magnetization is possible for the whole 
magnet 32, consequently the amoimt of total magnetic flux of the Rota 3 1 whole can be enlarged. 
Therefore, the torque of Rota 3 1 can be improved. 
[0029] 

In addition, this design is not restrained by the one aforementioned example. For example, the length of 
the magnetic pole gear tooth of an inside-and-outside inductor board is good also as the same, and may 
make the magnetic pole gear tooth of an inside inductor board longer than the length of the magnetic 
pole gear tooth of an outside inductor board. Then, while being able to fabricate four inductor boards 
with the same form block in the case of the former, parts control can also be made easy, and in the case 
of the latter, the disk section of an inside inductor board is brought more close, and a permanent magnet 
can be made thinner. Moreover, the disk section of an outside inductor board is made into the shape of a 
ring which a spacer does not hit, and more, as it measures lightweight-ization of Rota, it may carry it 
out. 
[0030] 
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[Effect of the Device] 

The inductor of the couple which pinches the permanent magnet magnetized in the thickness direction 
from the thickness direction ends according to this design as a full account was given above It forms in 
the periphery of the disk section where the end face of the aforementioned permanent magnet touches, 
respectively with the inside inductor board and outside inductor board with which many magnetic pole 
gear teeth were bent. While these inside-and-outside both the inductor board contacts the disk section 
comrade, make the aforementioned magnetic pole gear tooth follow a retrose mutually, and it is 
connected. And since it has inductor form Rota which the inductor of the aforementioned couple was 
made to enter alternately and has arranged the magnetic pole gear tooth which carried out phase 
continuation While being able to make thickness of the aforementioned permanent magnet thin, 
consequently becoming lightweight and being able to make inertia of Rota small it is effective in the 
ability to aim at a cost cut, and moreover, since the length of the magnetic pole gear tooth of each 
inductor board of inside-and-outside both is short, there is an effect which will be said if the air gap 
between Rota and a stator is easily manageable irrespective of dispersion in the bending precision of a 
magnetic pole gear tooth 



[Translation done.] 
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tcii ? tLT v^T . flfriess^- > - k^/>«^^ ? ? ^ t ;& 

o 

[0014] 

3 0 3i?^@7E$ttTfcV3, iHib*ft^3 0l±;7.r-:5' 2 5 OF^Iiil^Sett^ Jt^'f > 

[0 0 15] 

HI 1 iZni-r.i n \,zu-^ 3 1 \t. 2 i:^ Ci 0^:53 2 =$:-i5-Ol¥.i^:?5" 

[p]niji6&;5^<b«3f-r^-*t<^-< >:5^^' ^ 3 3 A, 3 3 B ^: . mtZi^Km^Z 2 H X 
Xf-n(r>^ y^i^ ^ 3 3 A, 3 3 B $'a:aLTCltt^$-5:^-r;5,|B]|5«i3 4 
—n(r)7.-r<-'^Z 5 i:^ "7 y ->-r 3 6 t Sr'liix.r^^ ? tiTvi o 
[0 0 1 6 J 
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[0 0 17] 

—l5<D-^>^i'^'3 3A\t. 114 (A) ^ oKP^m-O i^i^ 

7 Atnm-<>:}^i^ i'W.S 8Aii^m4 (B) i;S^?tl2. J: 9l^)l*SL.TBfi£? 
nT(/^;5>o f*Iffil]^ ^i^iS' ^'^RS 7 A(i> R=K^3 7 A a ^75J^il3i^c^ #3S(7>fiS^a 
3 7 Ab^S:fttc^ffl>f* t t CinP>«i^lffl3 7 AbHmH]j»3 9«r*^ 

tst\ftzmi&-r^^i>o mmi:-nm^ y 8 Aii. nm3 s a ^(omiiki^ 

^&comM3 8 A b ^Sft tcfrfflff ^ t t ili. CtifbaMS 8 A b^^-IH] 
?t3 9 ^^^IS:tt/-:«Bg,-e^^o a^l® 3 7 A b tafl«3 8 A bco^. ipl, H 
X Ifkiy^ii^A^L^^t t lit, 3 7 A h(D&^limUM 3 8 A b eoS 

^X^O ^3M£(±'«< ?i^B£? tLTv^^o LT. C:tL^F*ii'i-M-i' ^^"^ ^^3 7 A 
. 3 8 Ati. •^(T)^®!! 3 7 A b , 3 8 A b ^Slv^ icitfo] ^ Hil^? -^-2, t i: t 
S'fe'?'a-o;t:R«gj53 7 A a. 3 8 A a ^-^^^Sr i^Tal^S^^ i: T-^t^T 

[0 0 18] 

m^(7:>^ y^if 9 3 3 BOlt^tiffilS-^' V^^i' 3 3 A t |pim-C*2>e i-'5r*J 
*). rtfia^" V^^^i' ^'^3 7 Bli^ la 1 OC^f J: -5 l~P3«gB3 7 B a<75j§i^tc. # 
^<7^mmM3 7 B b SrE^>^i'fffl>f* 1 1 ^btl. itt^,asai3 7 B b HKCaJt 
3 9 *^^^tt;t^^-C^*o >^^i^^«3 8 B'^>^ RtRgRSSB 

a<D;afi:lc#3S«^a^® 3 8 B b ^-ifi^tc^ffilf^ <>t^, C:*Lt,?S®a3 8 
B bHlcHrtS 9 ^-^-^ISftTtlf fiitT-*i>o WMM3 7 B b tm^«3 8 B b <7? 
3Sc. ilii, d3J:i^k'y^f^|±^4'^tv>t jgiS«3 7B bcOft$;{iMa3 

SB bc7)fi? J: ^>^Jx.(?fi<?f5Bi(;?*iTv^^o -etx^ :iiihmm-( > 
^m3 7B, 3 8B ii. ■^<omM^ 3 7 B h , 3 8 B b ^-Si/^^-iSfS] t tcjIM? 
-|J:;5> 1 1 tc, &'5ri3-^o;tR«g|5 3 7 B a. 3 8B a ^vtS'Sr t'-ejllg-T ^ 

[0 0 19] 

Z.it^--M<D^ y i^i^ 3 3 A. 3 3 B J4, -e^OrtiB) •<> ^^^^ ^ 3 7 A . 37 



(9) |IM^5-67 187 

B75^?tlfi]f 2>i: -5 ^::LTE1S$6 3 4 icEA^HTs :zilh^ > V ^ 3 3 A. 3 
3B<^n«ge3 7 A a. 3 7B aWt^i. m5E7lcAa5 3 2 ^ -^(Dmii&i-^hmnL 
T(.>*o 9 'Sr-W-tfO-f > r?'^ ^' 3 3 A. 3 3 B <?5gea<- oT, 

V^^iJ' 3 3 A«0+gJlSEL7taM«3 7Ab, 38Abt. '(tii:^<75^ >- ^ 3 
3 BcO*aii^t7t«J@ffi3 7 B b. 3 8 B h t^^tt!slWm3 9 5-iffioTS:i/>ilv> 

[0 0 2 0 ] 

Lfc^^^X. 03 l-^-r J: 0 (--:;^<0-< >;5'*i>' ^33 A cofflil^ L/cEiUffl 3 
7Ab. 3 8 A b 'ftfe::^<!0'f 3 3 B<75+ia^L7'c?l4^ffi 3 7 B b , 3 

8Bb t(i:-*a§iCMIS:?n^ 7jc^a5 3 2 (O-^fC^^g L;L--;^W-<> ^^'i^' 
5^3 3 A(DmmULtzmmn3 7 Ah, 3 SAbtcfi, mlfe-^ t CUtt («nl 

H:£sm i)''m.-hii. ^.xm^3 2<Dmi^K'^mLfcm:>j<r>^yi^^^3 3 b<^ 

mit^Ltcmmm3 7 B b. 3 8 B bicti. ^iaMi:lllCStt (t^Jxi^NS) 
[0 0 2 1] 

^iVh^^^htzm^mS 7 Ah. 3 8 A b^J:Z/3 7B b. 3 8 B b O-^tt 
ft? (-TiSri^t^n-^ 3 l<D*i^<^M<7)ft?) fi> mrl5>!.-r- ^ 2 5 (7>J?^ J: 
"Qil'-LMvif: fc ifeic, CKOJi^-r-:? 2 5<0Mffl2 6 a, 2 7 k<omi^ 

[0 0 2 2] 

j^js, mrie— ^o;^--t-^^3 5 <7)i*i<7)-:^ji^ >'^i5':J'3 3 a<orw3 s a 

a tc^LTll^liS 4 Ic-K^? mijlii-^ ^ 3 3 BC0R'-K§I5 3 8 B a 

mi.Xmm^3 4tl-K^?tlTv^^tt'LlC, 7-7->r 3 6^i;'^'^-^3 5 t# 
^3 0 i:<73HlC:A-^$;n.X^«? ^ Z.ilhi^^ >9 0^** 3 4 lcM-r*7X^aS3 2 
i$XV~U<D-( yVi^ ^ 3 3 A, 3 3B<7)^n^ebi)^fj:^ilX^^7^o 
[0 0 2 3 ] 

fllJia^^«5;^7- e>j?--t-:J'<9n-^ 3 l-/)^^Lfc-n<D^ >i^i^ tJ' 3 3 A 
, 33Bti, ^'^^f^m^ ^^^3 7 A. 38A, 37B. 3 8 B ^3Si@ L 

r?fM§tt, CtLtjM'O^^^' ^^^3 7 A. 38A, 37B. 38B<Dmm^3 



CIO) HMYS- 6 7 18 7 

7Ab. 3 8Ab^ 3 7Bb. 3 8 B b tSv/^lcj^ffi] § t::jS^?-<^;t7l^e>, i ti 
^jiS^L/cMSS 7 A b, 38Ab, 37Bb. 3 8 B h^:^T- ^ 2 5 (DP^ 
®t~Miai$-^T, :i<D7s-r-if 2 5<7)J¥<%iizi&t:/cD-^' 3 1 0£-S'5:£?<7)igE 
rt^M-f V^^.'J' ^«3 7 A. 3 8ABx 3 7B, 3 8 B OtSiSSc L/^a^ 
e37Ab, 38Ab, 37Bb, 3 8 B b H i V)lii?.T' 2>o 
(0 0 2 4 ] 

<75 f r6] ( c 5i 0^" ^ S ^ t N 11 1 Jl :^ i^] I :: 3Sc S IS ^ t n n - a: ^ ffl T- ^ ^ 
o L;t/i5oT. itfl2;=!.r-i5' 2 5coWf-i#oT, Cc07>f- ^' 2 5 cO-tS® 2 6 
a. 2 7 a tn-:^' 3 1 C0ffliSScL7t:a^»3 7 Ab, 38Ab^ 37Bb, 3 

[0 0 2 5 1 

-?-LT, fJISn-^ 3 1 <7>^^^C:fe^^-CI±^ fflSic ? it7i:«5M 3 7 Ab, 3 
8Ab, 3 7Bb. 3 8B h<D^sf^^ff)t^m^W\^. mm-( ^ ^i' ^^3 7 
A, 38A, 37B. 3 8 B OR«g|5 3 7 A a . 38Aas 37Ba, 38Ba 
i}^mm.^i^X. --)j<D^>y{^ ^33 A<7?R^Rf|5 3 7 A a. 3 BAa^tmiSfO^ 
yfTi^ 93 3BOP3«g|53 7 B a. 3 8B a t jd'SV^ < « ^(Dtztb. Cltt 

'oRM3 7Aa, 38Aa^ 37Ba, 3 8 B a<o^J5Jc^E:DT, -MiO'f > 
^;^^3 3A, 3 3Bmi^^W^fl^7kiKm^3 2<Dm^^n<-^%^o l-tz-h'- 
oT, 7icXaS3 2 0-v^Tlin-^' 3 1 t 4' , C(7?n-;5' 3 1 (r>a ^ 

[ 0 0 2 6 ] 

gCjtc, ;?>-r-^'2 5 cortJi® JCi^tj-fnli-^ u - ^ 3 1 <7)i®^^i^ ^^r-^^ 2 5 

37Ab. 38Ab, 37Bb. 3 8 B b J: »9li^ $ L;t:« ? 

;^r-^'2 5<^;?*coB&ES8:i-*;*^t>, ffltf f>it;tfiB®® 3 7Ab, 3 8Ab 
, 3 7Bb. 3 8B b <OS ? «r^^ @ < "C^ ;&o ^(r>fzt>. PJ*^m ^ > ^ 



3 3 A, 3 SBff^mmns 7 Ah, 38Ab^ 37Bb. 3 8 B b <^fflff.?SJ^7i^ 

•=e - ^' <!0 D°p ^ — ^ i^Jt % * <, 

[0 0 2 7] 

'Sfii. etiS^^J: 9 t-flJsB-f > ^J'fljcon - 3 1 c7)7lcA«55 3 2 \m^:^\^ 
[ 0 0 2 8 ] 

"9 Mian -^^ 3 1 iim.^iy\^T!}'(;>mm^fiti7%^B^3 2iW^mLx\^^z>T!f-h. 

[0 0 2 9] 

^i^5'«<0®®ar(OS5<l: >J =b«< LT={j ii/^o -^--jf itif, ^^'^m^i^iiA 
[ 0 0 3 0] 
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